Abstract: Single well test is more common than aquifer test with having observation well, since the advantage of single well test is that the pumping test can be conducted on the production well with the absence of observation well. A kind of single well test,which is step-drawdown test used to determine the efficiency and specific capacity of the well, however in case of single well test it is possible to estimate Transmissivity, but the other parameter which is Storativity is overestimated, so the aim of this study is to analyze four pumping test data located in KAWRGOSK area by using cooper-Jacob's(1946) time drawdown approximation of Theis method to estimate the aquifer parameters, also in order to determine the reasons which are affecting the reliability of the Storativity value and obtain the important aspect behind that in practice.
Introduction
The most important method to estimate the aquifer parameters are testing with having observation well, but it's cost more than conducting pumping test without observation well which is called single well test, so that since the last decade there are many experiences that are tried to discover a method to estimate the aquifer parameters through analyze single well test data such as (choi,Byung-soo,2007)which tried to find out the Storativity by determining skin factor and effective wellbore storage, and the method of (P. N. Ballukraya, et al,1991) it derived an equation to estimate Storativity by recovery test, Also (M. Razack, et al, 1991) tried to determine Transmissivity through specific capacity data, then (Keith J. Halford, et al,2006) attempt to obtain Transmissivity from single test data, so the articles related to the study area locations are including (Imad Al-Din Omer Hassan,1998), ( There are many papers and references that ordered to the Storativity value in case of the absence of observation well is not accurate,because it depends mainly on the radial distances between pumping well to point of measuring drawdown from those(G.P. Kruseman, et al,1991) , (Yaran M.Sternberg,1970) ,(J. Boonstra, et al, 2001 ), (Michael Kasenow,2006) ,and(Neven. Kresic,2006).
Single well aquifer testing can provide the value of Transmissivity,whereas preclude the cost and access of multi-well aquifer testing, so usually in this case the test data analyzed by CooperJacob's (1946) straight line method due to it's simplicity. Transmissivity is estimated by fitting a straight line between time versus drawdown on semi-logarithmic paper. The test data of both confined and unconfined aquifers were analyzed by many practitioners that are used cooperJacob method to estimate the drawdown equation, regardless of the differences between theoretical and practical conditions. Whereas the Cooper-Jacob's(1946) method simplified the Theis(1935) equations, which was derived under the following assumptions: the pumped well should be fully penetrate, confined aquifer, homogeneous and isotropic [8] .
Normally to analyze pumping test data it needed to obtain field data, that means drawdown and flow rate as a function of time, to simulate this data it should take the conditions that for constant pumping rate at the well and the other for the constant head at the well. Theis(1935) and also he supposed that the equation also can be used for water-table type aquifer if 2s<<b, which is the aquifer thickness, so that the presented study preferred to select this method for analyzing the test results, and recommend the reasons behind that carefully.
Cooper-Jacob's time drawdown method
Cooper and Jacob (1946) 
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For a small value of r, the eq. (7) is the equation of a straight line plotted between drawdown(s) and log of time(t) on semi-log paper, and rewriting the equation in the form of logarithmic,it become:
thus, the straight line equation is:
Y = B (intercept) + A(slope) x
The plot of s against Logt should be a straight line, the extend of the straight line at zero drawdwon, t = tₒ, so that: 
Study area location
The study area is KAWRGOSK, which is located at a distance of about 25km from center of Erbil city,Kurdistan Region of Iraq and the Area is about 108.379 km 2 ,the geological formation and the coordinate of the well location is presented in the Table 1 : 
Application of Cooper-Jacob method
The pumping test results of the wells are plotted on semi-logarithmic paper, the slope of the line ∆s with initial time of pumping test tₒ were determined, as presented in Figure 3 : The test data of well No.1 have taken into account, see Table 2 : And the detail of the wells are shown in the Table 3 : The time versus drawdown plot are illustrate in Figure 4 : The test data of well No.3 and the straightline of the time against drawdown in Table 5 , and Figure 5 respectively. The Test data of well No. 4 are presented in Table 6 : Table 6 Pumping test data of well No. 4
Well 4
Time ( Classification of the Transmissivity according to [42] ,see Table 8 : The lithology and well design profile of the each well are illustrated in Figures 8, 9 , 10,11 respecitevely: 
Conclusion
According to the analysis of the test data, the results are satisfied that the value of storage coefficient is overestimate in case of single well test, due to well losses inside the production well,this leads to cause high drawdown on the plot of the straight line of time versus drawdown, see figures [3, 6] in Appendix, and the radial distance in this case represented the radius of the well[r w ], which is the screened part of the well, and that's why the value of the specific yield is out of the standard range,because according to [11] ,the value of storage coefficient for watertable aquifer type should be within [0.1 to 0.3],and the degree of the accuracy the value of Storativity depends on the radial distance from pumping well observation well, so that in this study tried to determining the two main reasons behind that,which will cause to obtained unreality value of Storativity or specific yield, however the Transmissivity is regardless the above two reasons of the Storativity, it can be estimated with or without observation well and that is all the aim of the research to present the main factors that affecting on estimating the value of the aquifer parameters, so it is recommended that in case of single well test it is better to first obtain the radial distance,the effective wellbore store radius should be introduced as a radius to imaginary monitoring well i timedrawdown analysis, it can be estimated through step-drawdown test or skin factor equation. A method should be developed to estimate the real effective well radius to obtain the reliable value of Storativity. The following are the explaination of the pumping well and radial distances during the pumping test, see Figure 12 , appyling continuity equation. 
